The anterior periventricular hypothalamus is the site of somatostatin inhibition of its own release: an in vitro and immunocytochemical study.
The site of action of the inhibitory effect of somatostatin (SRIF) on its own release was studied by: (1) measuring SRIF release in vitro from tissue preparations containing either the proximal (periventricular hypothalamus) or the distal (median eminence) portions of the hypothalamic SRIF neurons, and (2) immunocytochemical investigation of the interconnections occurring between SRIF neuronal elements in these hypothalamic regions. In vitro, a biologically active, but noncross-reacting SRIF analog (D-Trp8 SRIF) in the RIA, inhibited 25 mM K+ induced SRIF release from anterior periventricular hypothalamic tissues. The inhibitory effect of D-Trp8 SRIF was dose-dependent, maximal at 10(-7) M, and restricted to this anterior region, since median-eminence SRIF release was not modified by the presence of D-Trp8 SRIF. Additionally, LHRH release from anterior periventricular hypothalamus was unchanged in the presence of D-Trp8 SRIF. In the periventricular nucleus, perikarya and dendrites of labeled SRIF neurons showed frequent apposition of their limiting membranes. Classical synapses were also observed between SRIF-containing axonal processes and labeled perikarya or dendrites. Although membrane appositions between neighboring SRIF axons frequently occurred in the median eminence, no synaptic-like SRIF-SRIF connections could be detected at this level. The data demonstrate a direct inhibitory action of a SRIF agonist on the anterior periventricular hypothalamic release of the peptide. This effect correlates well with the occurrence of SRIF-SRIF synapses in this region; suggesting that SRIF exerts a negative feedback in the control of its own release through autoreceptors located on the perikarya or dendrites of SRIF-containing neurons.